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Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 11-14 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Senda et al. (US 2002/0008439) in view of Honda et al. ("Class D Audio Amplifier 
Design"), Ishii et al. (US 2006/0132231), Nakano et al. (US 2002/0033322), and 
Katsumi et al. (JP 2001-355574). 

3. With respect to claim 14, Senda et al. discloses a piezoelectric pump drive circuit 
comprising: an oscillation means (Fig 1, items 104 and 105) for generating a sine wave 
signal of the frequency that drives a piezoelectric element (Paragraph 41); an 
amplification means (item 106) for amplifying the signal supplied as output from said 
sine wave oscillation means and for driving said piezoelectric element by a high-voltage 
sine wave (Fig 1); a first control means for implementing variable frequency control at 
the time of activation of said sine wave oscillation means (Paragraphs 52-54); and a 
temperature sensing means for sensing temperature (item 112). 

Senda et al. does not disclose expressly that the oscillation means is a sine wave 
oscillation means or a cooling system comprising: a voltage-boosting means for 
converting a low-voltage power supply to a high voltage; an amplification means driven 
by high voltage generated by said voltage-boosting means for amplifying the signal 
supplied as output from said sine wave oscillation means for driving said piezoelectric 
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element by a high-voltage sine wave; a second control means for adjusting the signal 
amplitude of said sine wave oscillation means in accordance with the sensed 
temperature of said temperature sensing means; wherein said amplification means is 
composed of: a D-class amplifier driven by a high voltage generated by said voltage- 
boosting means for subjecting the signal supplied as output from said sine wave 
oscillation means to pulse-width nodulation to realize amplification; a low pass filter for 
demodulating the output signal of said D-class amplifier; a heat sink that contacts a 
heat-generating body; a radiator for radiating heat to the outside; coolant circulation 
passages connected such that coolant circulates between said heat sink and said 
radiator; or a piezoelectric pump that is driven by said piezoelectric pump drive circuit 
for circulating coolant in said coolant circulating passages. 

Honda et al. teaches an amplification means driven by a voltage supply for 
amplifying a signal supplied as output from a sine wave oscillation means and for 
driving an output by a high-voltage sine wave (page 5); wherein said amplification 
means is composed of: a D-class amplifier (pages 4-7) driven by a voltage generated 
from a voltage supply for subjecting the signal supplied as output from the sine wave 
oscillation means to pulse-width modulation to realize amplification (page 5); and a low- 
pass filter fro demodulating the output signal of said D-class amplifier (page 5). 

At the time of invention, it would have been obvious to a person of ordinary skill 
in the art to combine the D-class amplifier of Honda et al. with the piezoelectric drive 
circuit of Senda et al. for the benefit of improved efficiency (page 2 of Honda et al.). 
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Ishii et al. teaches an amplification means including a D-class amplifier driven by 
a high voltage generated from a voltage-boosting means for converting a low-voltage 
power supply to a high voltage (Paragraph 36) and that the oscillation means is a sine 
wave oscillation means (Paragraph 137). 

At the time of invention, it would have been obvious to a person of ordinary skill 
in the art to combine the voltage-boosting means of Ishii et al. with the piezoelectric 
drive circuit of Senda et al. for the benefit of being able to use a lower-voltage power 
supply for the amplification means. 

Nakano et al. teaches a piezoelectric drive circuit that includes a temperature 
sensing means for sensing temperature and a second control means for adjusting the 
signal amplitude of a sine wave oscillation means in accordance with the sensed 
temperature of said temperature sensing means (Paragraph 17). 

At the time of invention, it would have been obvious to a person of ordinary skill 
in the art to combine the control means of Nakano et al. with the piezoelectric drive 
circuit of Senda et al. for the benefit of providing additional compensation due to 
fluctuations in temperature (Paragraph 17 of Nakano et al.). 

Katsumi et al. teaches a cooling system (Abstract) comprising: a piezoelectric 
pump drive circuit (Abstract) comprising: a heat sink (Abstract, item 3) that contacts a 
heat-generating body (Abstract, item 4); a radiator for radiating heat to the outside 
Abstract, item 5); coolant circulation passages connected such that coolant circulates 
between said heat sink and said radiator (Abstract); and a piezoelectric pump that is 
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driven by said piezoelectric pump drive circuit for circulating coolant in said coolant 
circulation passages (Abstract). 

At the time of invention, it would have been obvious to a person of ordinary skill 
in the art to combine the cooling system of Katsumi et al. with the piezoelectric drive 
circuit of Senda et al. for the benefit of incorporating the temperature-compensated 
drive circuit of Senda et al. into the cooling system of Katsumi et al. 

4. With respect to claims 11-13, the subject matter therein are rearrangements of 
the subject matter in claims 14; therefore, claims 11-13 are unpatentable over Senda et 
al. in view of Honda et al., Ishii et al., Nakano et al., and Katsumi et al. for the same 
reasons as above. 

5. With respect to claims 1 1 and 12, the claims further limits the control means to 
include a control means for one of increasing or decreasing the signal amplitude of said 
sine eave oscillation means in accordance with corresponding increased or decreased 
sensed temperature of said heat-generating body. This feature can be seen in 
paragraph 17 of Nakano in which the control means increases or decreases the signal 
amplitude of said sine wave oscillation means in accordance with corresponding 
increased or decreased temperature of said heat-generating body. 

6. Claims 1-3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Senda et al. in view of Honda et al. and Ishii et al. 

7. With respect to claims 1 -3, the subject matter therein are rearrangements of the 
subject matter in claim 14; therefore, claims 1-3 are unpatentable over Senda et al. in 
view of Honda et al. and Ishii et al. for the same reasons as above. 
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8. Claims 4-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Senda et al. in view of Honda et al., Ishii et al., and Nakano et al. 

9. With respect to claims 4-7, the subject matter therein are rearrangements of the 
subject matter in claims 14 and 12; therefore, claims 4-7 are unpatentable over Senda 
et al. in view of Honda et al., Ishii et al. and Nakano et al. for the same reasons as 
above. 

1 0. Claims 8-1 0 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Senda et al. in view of Honda et al., Ishii et al., and Katsumi et al. 

1 1 . With respect to claims 8-10, the subject matter therein are rearrangements of the 
subject matter in claims 14 and 12; therefore, claims 8-10 are unpatentable over Senda 
et al. in view of Honda et al., Ishii et al., and Katsumi et al. for the same reasons as 
above. 

Response to Arguments 

12. Applicant's arguments filed 12 June 2008 have been fully considered but they are 
not persuasive. 

1 3. Applicant argues that Senda does not disclose a sine wave oscillation means. 
While this is true, Ishii does disclose that the oscillation means is a sine wave oscillation 
means. As it is well known in the art to use sine wave oscillation means to drive 
piezoelectric motors, it would have been obvious to substitute the square wave 
oscillation means of Senda with the sine wave oscillation means of Ishii. 

14. Applicant argues that Senda does not describe an amplification means driven by 
high voltage or driving the motor with high voltage. However, as the claims do not 
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specify what is meant by a "high" voltage, the voltages used for driving the amplification 
means of Senda and the motor of Senda can be interpreted as being high voltages. 

1 5. Applicant argues that Ishii does not disclose a voltage-boosting means for 
converting a low-voltage power supply to a high voltage. Again, as applicant does not 
specify what is meant by "low" or "high" voltage, the amplification means of Ishii can be 
interpreted as converting a low-voltage power supply to a high voltage. 

16. Applicant argues that the applied references do not disclose control means for 
implementing variable frequency control over three or more different frequencies at the 
time of activation of said sine wave oscillation means. However, the device of Senda 
adjusts the frequency continuously over a range of temperatures. As the ranges of 
frequencies and temperatures are continuous, they would include three or more values. 
The device of Senda performs this temperature control at all times, and therefore would 
perform the temperature control at the time of activation of said sine wave oscillation 
means. 

1 7. Applicant argues that Nakano does not disclose a control means for one of 
increasing or decreasing the signal amplitude of said sine wave oscillation means in 
accordance with corresponding increased or decreased sensed temperature of said 
heat-generating body. However, this language does not require that the increase in 
amplitude corresponds to an increase in temperature; it merely requires that the 
amplitude is either increased or decreased when the temperature either increases or 
decreases. 
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18. Applicant argues that none of the applied references discloses both a first control 
means for implementing variable frequency control and a second control means for 
adjusting the voltage amplitude based on the sensed temperature. However, the 
combination of references discloses both the first and second control means, as Senda 
discloses a first control means for implementing variable frequency control and Nakano 
discloses a second control means for adjusting the voltage amplitude based on the 
sensed temperature. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Derek J. Rosenau whose telephone number is 
(571)272-8932. The examiner can normally be reached on Monday thru Thursday 7:00- 
5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Darren Schuberg can be reached on 571-272-2044. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 10/590,081 Page 9 

Art Unit: 2834 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Derek J Rosenau 
Examiner 
Art Unit 2834 

ID. J. R./ 

Examiner, Art Unit 2834 



/J. A. San Martin/ 

Primary Examiner, Art Unit 2834 



